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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-6, 9, and 10 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Hoenig et al. (Patent Number 6,250,286 B1). 
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3. In Re claim 1 , Hoenig et al disclose a method for operating an internal 
combustion engine with: 

a. A fuel injector (100-103) that is opened and closed electrically (Column 2, 
Lines 4-5) 

b. A booster capacitor (145) serving to increase the current intensity when 
the fuel injector is opened (Column 4, Lines 13-17) 

c. A setup wherein in certain operating states of the internal combustion 
engine the current profile of the booster current is switched from a standard value 
to an increased value and/or to a longer duration and when the certain operating 
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state ends, it is reset to the standard value and the standard duration (Column 6, 
Lines 17-26 and Lines 45-50) 

4. In Re claim 2, Hoenig et al. disclose method wherein during a starting procedure 
of the internal combustion engine, the current profile of the booster current is switched 
from the standard value to the increased value and/or to a longer duration, and, upon 
transition back to normal operation, it is reset to the standard value (Column 6, Lines 
17-26 and Lines 45-50) 

5. In Re claim 3, Hoenig et al. disclose a method wherein when an overrun 
condition ends, the current profile of the booster current is switched from the standard 
value to the increased value and/or to a longer duration, and, upon transition back to 
normal operation, it is reset to the standard value (Column 6, Lines 17-26 and Lines 45- 
50) 

6. The applicant defines an overrun condition as a situation where the fuel injection 
has halted, and the fuel pressure is increased due to the fuel temperature being 
increased by heat transfer from the engine. 

7. The method disclosed by Hoenig et al. addresses this problem by adjusting the 
booster current based on the magnitude of the fuel pressure, thus anticipating the 
claimed invention. 

8. In Re claim 4, Hoenig et al. disclose a method wherein the current profile of the 
booster current is switched to a longer duration by applying multiple booster pulses 
(Column 6, Lines 26-29) 
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9. Hoenig et al. disclose that the time quantities defining the start and end of the 
injection are corrected as a function of the smaller booster voltages. 

10. The correction of injection length results in a corresponding correction of the 
booster current length, thus anticipating the claimed invention. 

11. In Re claim 5, Hoenig et al. disclose a method wherein the switch between the 
standard value and the increased value takes place within one injection cycle (Column 
6, Lines 15-35). 

12. In Re claim 6, Hoenig et al. disclose a method wherein the current profile of the 
booster current is switched from the increased value or the longer duration to the 
standard value and the standard duration when the rail pressure falls below a lower 
threshold (Column 6, Lines 45-50) 

13. In Re claim 9, Hoenig et al. disclose an internal combustion engine with: 

a. A fuel injector (1 00-1 03) that can be opened and closed electrically 
(Column 2, Lines 4-5) 

b. A reversible booster capacitor (145) serving to increase the current 
intensity when the fuel injector is opened (Column 4, Lines 1 3-1 7) 

c. A booster current with a current profile that is capable of being switched 
from a standard value to an increased value and/or to a longer duration 

13. In Re claim 10, Hoenig et al. disclose an internal combustion engine wherein the 
booster capacitor is charged by a reload circuit (Column 5, Lines 32-48) 
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Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

15. Claims 7-8 rejected under 35 U.S.C. 103(a) as being unpatentable over Hoenig 
et al. (Patent Number 6,250,286 B1 ). 

16. In Re claim 7, Hoenig et al. do not disclose a method where the current profile of 
the booster current is switched from the increased value or the longer duration to the 
standard value and the standard duration when the number of injections with the 
increased value of the booster current exceeds a maximum value. 

17. However, MPEP section 2144.05 states "[Wjhere the general conditions of a 
claim are disclosed in the prior art, it is not inventive to discover the optimum or 
workable ranges by routine experimentation." 

18. A decrease in the profile of the booster current after multiple longer duration 
injections is inherent in the nature of the apparatus, as eventually the capacitor voltage 
can no longer support said injections. 

19. The setting of a safety factor in engineering situations is a common practice, and 
the limitation of longer duration injections in order to prevent the capacitor from being 
completely drained is considered a safety factor for the system 
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20. Thus it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to have modified the method disclosed by Hoenig et al. in the 
above described manner to arrive at the current invention. 

21 . In Re claim 8, Hoenig et al. do not disclose a method wherein the current profile 
of the booster current is switched from the increased value or the longer duration to the 
standard value and duration as soon as the voltage of the booster capacitor falls below 
a lower threshold. 

22. Again, a decrease in the profile of the booster current when the booster voltage 
decreases to a minimal value is inherent in the nature of the apparatus 

23. The setting of a safety factor is commonly known practice in the art 

24. Thus it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to have modified the method disclosed by Hoenig et al. in the 
above described manner to arrive at the current invention. 



Conclusion 

25. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Reischl et al. disclose a method for triggering a solenoid valve 
for injecting fuel into an internal combustion engine. Yamakado et al. teach a method of 
operating a fuel injection system. Nasu teaches a fuel injection system and control 
method. Santera et al disclose a device for controlling fuel electro-injectors and 
electrovalves in an internal combustion engine. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SIZO B. VILAKAZI whose telephone number is 
(571)270-3926. The examiner can normally be reached on M- F: 9:00am-4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, George Nguyen can be reached on (571 ) 272-4491 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Sizo B Vilakazi 
Examiner 
Art Unit 4147 

/George Nguyen/ 

Supervisory Patent Examiner, Art Unit 4147 



